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GROUND WATER AT THE NORTHERN BOUNDARY OF ROCKY MOUNTAIN ARSENAL HAS BEEN FOUND 

1 TO CONTAIN FLUORIDE IN CONCENTRATIONS IN EXCESS OF THE LEVEL RECOMMENDED BY THE 
COLORADO HEALTH DEPARTMENT. SEVERAL TREATMENT ALTERNATIVES FOR REMOVING THE 
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RESULTS OF THIS STUDY, IT APPEARS THAT THIS PROCESS WOULD BE LESS COST EFFECTIVE 
THAN THE ACTIVATED ALUMINA PROCESS. partie RPC TTS 
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Please find inclosed a copy of a short report concerning the study we 
conducted on fluroide removal by lime addition from groundwater at 

the northern boundary of RMA. As we discussed previously, lime addition 
successfully reduced the fluoride concentration to the suggested standard, 
but based on the costs, the potential sludge disposal problems, and the 
probable variability in the effectiveness of the process, I think that 
activated alumina is the best choice for a system at RMA. If you have 
any questions, please contact me. 


Sincerely yours, 


: oe ee Angles NS Tne fm 
, Accession For 


Ea niet DOUGLAS W. THOMPSON 


| at Engineer 
tc TAS 
oes Water Supply & Waste 


Susi fination— Treatment Group 
ee 
i 7 
Sasol — Rocky Mountai 
| biseripationy ocky Niountain Arsenal 


=" oe = A a bee eee £3 a ‘ 
| availenility Gecse 


poe ecir | Information Center 


iv a Commerce City, Colorado 
Wop fp 


S&S Koll 


Fluoride Removal by Lima Addition fro 
Groundwater at the Northern Boundary of 
Rocky Mountain arsenal 


2 1, Groundwater at the northern boundary of Rocky Mountain Arsenal 
: (RMA) haa been found to contain fluoride in concentrations in excess 

of the Level recomaonded by the Colorade Health Department. Several 

= treatment alternatives for removing the Fluoride have been investigated. 
. This report sumarises a study conducted to determina the feagibtlity 
oo of using lime praciyheation for the removal of fluoride from graundwater 
a at the northern boundary of RMA. 

4 ~~ 2. time aad lime/asda ash addition were both investigated using 
ae a laboratory scale jar test anparatag, Pqual sample volumes of water 
ay wars placed in aiy beakers on a Bied maleiple stirring anit and various 
| amcaumts of chemioals were added to the samples. ‘Th samples were then 
a mimed rapidly for one atouta followed by slow mixing fov 30 minutes, 


a The precipitate formed wag allowed to aethle for 30 minutes aftar wolen 
3 a time thea supernatant wag collected for analysis. fatal analvala were 

| | conducted uging a Porkin-Blwer Model 300 atomic adsorption speuctro= 
photometer, Flurgida analyois were cotducted using an Orton specific 
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3, Analyais of a groundwater sie wae conducted and cas resulting 
ey eharactarigtios are pragented in Tabla 1. From these results, the 

a stoichiowetria dosaof lima required was calculated to o¢ 640 me/i of 
ae Cad, Various pareent excnas dosages a3 indicated in Tabla ¢ ware mdb axl 


a to tha samples, Tha resul¢ing fluoride concentrations along with ph, 


| ealedum, magnesium, and manganese are presented in Table 2. 

=a | | §. ‘Tae data shows than a dosage of 880 mg/i of Cad ta required 
| +o reduce the concentration af fluoride to below the suggested Limit af 
ee. 1,3 mg/i, Tnereasing dosages of Line do not result in lowering the 
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7 the regidual fluoride conmentrations remained tha BRM 
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5.° Since calelum tluoctde has a theoraties) maximun solubility 


of anpromimately 8 ag/4 af fluoride at pH 11, the removal of fluoride 


by lime additien in this study ts probably aterifutable to adsorption 
of the fluoride ion onto matal brdronide fae forned ag 4 result of 
the Lime addinion. Ag Indicated in Table 2, a significant amount ag 
magnesium atid manganese werd removed at a lime dogage of 880 ug/% 
which corvesgonds to a alenificant decrease in che fluoride concentra- 
tlon, Similar results have Deen reported in tha past where agoraciable 
concentrations of naturally oaearving magnesium have been found in the 
water heing traatad, Ia the absence of naturally occurring magnesiua, 
tna raquiresant for supplementary addition af magnesium generally maxes 
the Lime addition orecaga for fluorida removal economically unfeastola, 
The addition of aagneaium salts or other metal salts algo results in 
au increase in the voluma of sludge praducad, 
6, Chemical cost calculations ware made based on the Lima dosage 

requiremant of 880 ug/t which ds agproximately 10 Laa/1O00 gal. BMA 
is currantiy paying $0,07/Vo for lime tn 50 Lh bags. Thia amounts te 
$0,70/1000 gal of water treated, Lime purchased in talk quantities 
can be obtained for about $0,025/1b ta 30, O3/Lo, whieh would resale in 
chemical costes of batwae $0, 25/1000 gai, and $0,30/1000 gal, The process 
would require a clarifier capabla of handling approximately 120,000 
eal/day at existing Flow rates and would preduce approximately 17200 Lox / 
day (dry weight) of sludge, Also, aludge dewatering equipment would oe 
required, The dewatered sludge must be digpased af in an environmentally 
gocentanle manner, | | r 

. 7. Currently, a study* ts being conducted at RMA to datermine the 
feasibility of uaing astivated alumina for fluertde removal Erom the 
groundwater. In comparing the Lime addition and activated alumina pro 
cusgeg for Eluoride vemrval the follesring differancas should ba matmd, 
Lime addition vas aucaasaful in reducing tha fluoride concentration ta 


Just under the suggested limtt, Therefore the prowegs must aa cantrallad 
bRubal and Hagar. ‘Peastodlity Study For the Removal of Excess Fluoride 
Fron Activatad Carbon ertiueae.” Prepared for Rocky Mountain Arsenal, 
Saot. 30, 1974, 


precdauly Coane cane nmonirering) to imaure that tha residual fluoride 
cgncantrarion restaias balow the suggested limit, Since the process deepens 
an tie araviniration of watal ovdrowides, vardations in tha characteriaties 
af tha water to ba treated can cause stentiieant changes in the afficilency 
af the cemoval process, The activated alumina process generally allows 
for more variation in the faed water aimee pl which 18 continusualy 
sinitoread) tends to be the controlling factor, The amounn of alydge 
produced Art tha lime addition process ig much greater than the amour 
reaulring fron the treatment of the regenaration vaste atream assacLated 
whieh tha activated alumina althougn cha aludge Cram tha latter usually 
eyataing a much Aigher eoncentratlaa of Fluoride. The lime addinion are~ 
ease yenecally results in a gveater loss of water from the process 
atvaam than doas che activated alutdaa, And finally, the acedvated 
ahaha Braces taondd to ha more aconawle than lime addieion fur treat- 
mnt gf water wlth fluarida concantrattong af leas than 10 mg/L, 

3, Saged om tha results of this study eanearning fluoride removal 
oy Lima addition, Lt agpearg chat this mrovesa would be lass cost effective 
chan the activated alumina procesa, Ts ia recommended that the activated 
Shumina study be continued 20 a8 reo provide the final information needed 
for scale-up of the activated alumina system for removal af flowrdde Peon 


groundwakar at the northern toundary af BMA, 
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